Non-timber forest products are non-wooded biological resources derived from both natural and managed forests and other wooded areas. The objective of the study was to perform resource assessment for baseline information on the status and distribution of locally prioritized plant based non-timber forest products in Nuwakot and Sindhupalchok districts of Langtang National Park's buffer zones. Consultative workshops and forest inventory techniques were applied to collect data. From the consultative workshops 133 species of plants having use value were identifi ed. It was identifi ed that Gaultheria fragrantissima and Edgeworthia gardneri were more potential species for commercial production and utilization. For commercial production and collection of Gaultheria fragrantissima, buffer zone areas of Nuwakot district will be the better place. Similarly, the commercial production and collection of Edgeworthia gardneri will be better in buffer zone areas of Sindhupalchok district.
INTRODUCTION
Non-timber forest products (NTFPs) are a collection of biological resources derived from both natural and managed forests and other wooded areas (Peters,1996) . NTFPs are culturally important, cheap and accessible biological resources to local people. On the basis of their use, plant based NTFPs can be categorized in different types (Kochhar, 1992; FAO, 2004; Sharma, 2014) . In Nepal, the occurrences of NTFPs have been reported from the all altitudinal range and protected areas. There are 3,172 species of plants and animals which are reported as NTFPs in Nepal. Those included 2,349 species of vascular plants, 65 species of mammals and 758 species of birds (Sharma, 2014) .
Langtang National Park (LNP) was established in 1976 by covering 1,710 km 2 area of Nuwakot, Rasuwa and Sindhupalchok districts. In 1998, an area of 420 km 2 around the park containing 28 Village Development Committees (VDCs) was declared as its buffer zone (DNPWC, 1999; Myint et al., 2000) . There are four distinct vegetation zones in LNP (LNP, 2001 ): sub-tropical zone (<1,000-2,000 m), temperate zone (2,600-3,000 m), lower sub-alpine zone (3,000-34000 m), and alpine zone (> 4,000 m). Realizing the crucial lack of information about the status of NTFPs, this study was undertaken to better understand about the quantitative status of NTFPs in the buffer zone of Langtang National Park. The main objective of the study was to perform resource assessment for fi nding baseline information on the status and distribution of locally prioritized plant based NTFPs in Nuwakot and Sindhupalchok districts of Langtang National Park's Buffer zones.
MATERIALS AND METHODS

Study sites
The study sites were located in the southern part of LNP's buffer zone. They were distributed in the subtropical and temperate vegetation zones of Nuwakot and Sindhupalchok districts. The study sites included thirteen VDCs, eight in Nuwakot district and fi ve in Sindhupalchok district. The studied VDCs of Nuwakot are Urleni, Raluka, Rajang, Gjyangphedi, Sikharbesi, Gaunkharka, Samundratar, and Rautbesi. Similarly, the VDCs of Sindhupalchok district are Helambu, Boruwa, Kiul, Selang, and Syaule. Forest inventory were conducted within the altitudinal range of 1,659 m to 2,412 m in the buffer zone forest of Nuwakot district. In Sindhupalchok district forest inventory were made between 1,882 m to 2,620 m elevation of buffer zone forest.
NTFPs category
Plant based NTFPs were categorized in 14 different types on the basis of their use. They were: fi ber and fi ber yielding; sugar starch and cellulose products; legume or pulses; vegetable oils and fats; fruits and nuts; vegetable; starch and cellulose products; spices, condiments and other fl avourings; fumitory and masticatory; beverages; dyeing and tannins; medicine; insecticides and herbicides; and miscellaneous (Kochhar, 1992; FAO, 2004; FRA/DFRS, 2014; Sharma, 2014) .
Data collection
Both the qualitative and quantitative techniques were applied for data collection. The qualitative data were collected from the Focus Group Discussion (FGD). This included the name of plants according to their uses, local distribution and their cultivation as well as collection sites. The quantitative data incorporated the number and coverage of each plant species in quadrat. Two approaches namely social and ecological survey were used to collect those data.
Social survey
This study basically used participatory rapid approach including stakeholder consultation and interaction with focus group discussion (FGD) for data and information collection. The relevant individuals were contacted and uses and distribution of NTFPs in the LNP's buffer zone area were investigated (Mikkelsen, 1995) . Informants for the FGD included members of Buffer Zone Users Committees (BZUCs), members of Buffer Zone Users' Groups (BZUGs), members of Buffer zone Community Forests (BZCF), local political leaders, local healers, teachers, and local people. Locations for carrying out FGD and participants from community and local level authorities were identifi ed from prior discussion with LNP offi cials. The number of participants in one FGD was not exceeded15 personnel.
Prior to the FGD, a checklist regarding use categories of plant was prepared and used during discussion. Name of plant species in each use type were asked and grouped on the specifi c categories. They were also asked to prioritize the identifi ed NTFPs on the basis of their commercial and local uses. The local distributions of the available NTFPs were also identifi ed from the discussion and were marked on the available topographical maps.
During FGD local people were also requested to provide best locality for cultivation and collection of prioritized NTFPs. The basis to identify suitable locations was current regeneration scenario and collection practices of NTFPs.
Ecological survey
Immediately after collecting the information from FGD, extensive fi eld visits were made for forest inventory by using quadrat method. The survey was conducted in the specifi ed sites identifi ed from the FGD, by using systematic random sampling techniques along the altitudinal gradient of 100m difference. The recognized NTFPs were either shrub or herb. So, quadrats of 1m *1m and 5m*5m were utilized to collect data about herbaceous plant and understory species respectively.
Geographical location, elevation and distance from cultivated land of each surveyed plot were recorded by using Geographical Positioning System (GPS). Coverage of the species was identifi ed from ocular estimation. Removal of thin layer from top soil was considered as light erosion. The nomenclatures of plants were provided from the published literatures (DPR, 2002 (DPR, , 2010 (DPR, , 2011 (DPR, , 2012 Sharma, 2014) .
Data recording and analysis
Both the secondary and primary data and information were the sources for this study. Secondary sources of information were published & unpublished documents and reports. In addition, information from LNP, BZ and local VDCs were also used as the secondary sources of data. The data and information were recorded in data sheets and note books.
Collected data from primary and secondary sources were processed and analyzed. The descriptive statistics such as simple means, frequencies and percentage were used for the analysis of quantitative data. Microsoft excel software was used for data processing.
Local perceptions (%) about the suitable places of NTFPs cultivation and collection were analyzed by using following formula (Tamrakar & Sharma, 2002 The calculated mean was utilized to analyze prominence value. Frequency, density, mean percent cover and prominence value of the species were calculated by using following formula (Zobel et al., 1987 , Sharma et al., 2012 
RESULTS
Priority
Major NTFPs of the LNP buffer zone in Nuwakot district were classifi ed on the basis of their use categories. Two consultative workshops were organized in Ramati village of Samundratar VDC and Timbu village of Helambu VDC of Nuwakot and Sindhupalchok districts respectively. From the consultative workshops 133 species of plants were identifi ed having use value (annex-1). Local peoples (n = 45) provided their perception, to prioritize those species with their specifi c location, during consultative workshop.
Local people perceived that the most useful NTFPs for the Nuwakot district were Gaultheria fragrantissima, Edgeworthia gardneri, Drepanostachyum falcatum, Girardinia diversifolia, Swertia chirayita and Urtica dioica respectively. Most of the local people provided their interest to extract essential oil from Gaultheria fragrantissima. The buffer zone areas of LNP in Nuwakot district are mostly located below 2200 m elevation which is suitable habitat for Gaultheria fragrantissima (Polunin & Stainton, 1984) . The prioritized NTFPs were distributed in all buffer zone forest of LNP in Nuwakot district. Although the general distribution of Edgeworthia gardneri is ranged between 1500 to 3000 m elevations, it was more abundantly distributed above 2200 m elevation in south-east portion of LNP. So, in the study area the natural habitat of Edgeworthia gardneri is above 2200 m elevation. It is mostly distributed in Gaunkharka VDC and some areas of Urleni VDC. It was observed that above 2200m elevation abandoned agricultural land was perfect habitat for Edgeworthia gardneri.
According to local people commercially most useful NTFPs in LNPBZ of Sindhupalchok district were Edgeworthia gardneri, Gaultheria fragrantissima, Swertia chirayita, Juglans regia, and Rubia manjith. In this area people were mostly interested to extract bark of Edgeworthia gardneri for making paper. The buffer zone area of LNP in Sindhupalchok is distributed above 2200 m elevation, which is suitable habitat for Edgeworthia gardneri. So, there is the potentiality of commercial farming and natural extraction of this species in LNPBZ of Sindhupalchok district. The prioritized NTFPs were distributed in all buffer zone VDCs of LNP in Sindhupalchok district. The natural habitat of Gaultheria fragrantissima is below 2200 m elevation. It is mostly found in lower altitudinal ranges of Helambu and Kiul VDCs. Similarly, Edgeworthia gardneri is naturally distributed above 2200 m elevation of Helambu, Kiul and other VDCs of LNPBZ. Most of the private lands are remaining uncultivated in the buffer zone areas and there were possibilities of farming Edgeworthia gardneri in those spaces. 
Inventory
The inventories of NTFPs were conducted within the altitudinal range of 1659 m to 2412 m in the LNP's buffer zone forest of Nuwakot district. The slopes of the sampling area were ranging from 30 o to 45 o with the average slope 39 o . All survey sites were disturbed by the human activities. Average distance of survey sites to cultivated land was 185 m. Most of the survey plots were distributed in north-western aspect (35%). While 25%, 15%, 10%, 10% and 5% plots were distributed in eastern, western, south-western, south-eastern and north-eastern aspects respectively. All survey sites received light erosion. The average cover of understory vegetation in the survey site was 87.5%. In total 12.5% ground was covered from litters. Lichens were distributed in all survey sites. The data were collected from 63 plots in Nuwakot district.
Inventory in Sindhupalchok district were made between 1882 m to 2620 m elevation. The average slope of the sampling area was 19 o and ranging from 5 o to 50 o . Survey areas were disturbed by the human activities. The average distance from the survey sites to cultivated land was 755 m. Most of the survey plots were distributed in south-eastern aspect (50%). While 22%, 14% and 14% plots were distributed in north-west, south-west and eastern aspect respectively. The survey site received light erosion. Average cover of the understory vegetation in the survey area was 77.5%. In the survey site 45% ground were covered by the litters. In total 86% area included mosses while remaining 14% area included lichens. All together 90 plots were used for data collection in Sindhupalchok district.
In the LNP's buffer zone forests at Nuwakot district, Gaultheria fragrantissima was most prominent (PV = 251.40) species in understory layer. Similarly, other more prominent species in this layer were Berberis asiatica, Lyonia ovalifolia and Eurya acuminata with prominence value of 47.73, 30.52 and 29.58 respectively (table 3). In Sindhupalchok district Edgeworthia gardneri was the most prominent (PV = 14.85) species in understory layer. Other prominent species in understory layer were Gaultheria fragrantissima (PV = 10.10), Lyonia ovalifolia (PV = 3.38) and Berberis asiatica (PV = 2.73) respectively (table 3) . Among the herbaceous species Eupatorium adenophorum was the most prominent (PV = 3.80) species in the LNP's buffer zone forests of Nuwakot district. Simlarly, Polystichium squarrosum (PV = 0.81), Imperata cylindrica (PV = 0.42) and Aster sp (PV = 0.41) were other more prominent herbaceous species in this area (table. 4). In Sindhupalchok district Elsholtzia sp was the most prominent (PV = 3.78) herbaceous species in the LNP's buffer zone forest. Similarly, Aster sp (PV = 3.44), Potentilla sp (PV = 2.15) and Cyperus sp (PV = 1.34) were more prominent herbaceous species in this area (table 4) . 
DISCUSSION
The commercially important NTFPs were using by the local people for some other traditional purposes. In almost all study area, commercially important Gaultheria fragrantissima was utilized for livestock bedding. Langtang National Park established a distillation unit to extract essential oils from Gaultheria in Rasuwa district. After its establishment, Gaunkharka VDC of Nuwakot district banned to collect Gaultheria fragrantissima from buffer zone community forest areas.
Some local people collect and sell the bark of Edgeworthia gardneri to nearby market. There were some traders, in Chanauta bazaar of Sindhupalchok district, who were collecting those bark from local herders. There was no record of other NTFPs which were commercially traded from this area. The commercial use of these valuable products can also threaten their availability. The collection methods used by the local people can accelerate to reduce the population of NTFPs.
Plants are sensitive to the local climatic condition. Small changes in the microclimate may differs their distribution pattern. The current distribution of Gaultheria fragrantissima is between 1200 to 2400 m elevation (Polunin & Stainton, 1984) in moist and open areas. Similarly, current distribution of Edgeworthia gardneri is between 1500 to 3000 m elevations (Polunin & Stainton, 1984) in open areas.
All tradable NTFPs play a vital role in the livelihood of local people, although small quantitity of them are commercially used by few people. Among them sporangia of Lycopodium clavatum, fruits of Myrica esculenta, bark of Daphne bholua & Edgeworthia gardneri, and extracted fi bre from Girardiana diversifolia were previously sold by the local people. According to them all these materials were locally sold except the sporangia of Lycopodium clavatum, which was used to collect by external mediator.
The preferred and prioritized species by the local people were naturally available in the buffer zone forests of LNP. As there are enough barren private lands in the buffer zone areas, there are also potentialities of their commercial farming. Some people started to plant and preserved them in their private land.
There are markets for the essential oils of Gaultheria fragrantissima as it is an important constituent for pain relief massages. The fi ber of Edgeworthia gardneri is used to make Nepali papers. The Nepali paper is used for all government offi cial processes in Nepal. Similarly, it is used to make different souvenirs and calendars. The semi processed bark of Edgeworthia gardneri is also used for Japanese products (Biggs & Messerschmidt, 2005) .
Buffer zone forest areas of Langtang National Park at Nuwakot and Sindhupalchok districts were quite favourable for NTFPs production. The local people showed their interest for conservation and sustainable use of commercial species. Current study indicated that Gaultheria fragrantissima and Edgeworthia gardneri were more potential species for commercial production and utilization in the study area. For commercial production and collection of Gaultheria fragrantissima, buffer zone areas of Nuwakot district will be the better place. Similarly, the commercial production and collection of Edgeworthia gardneri will be better in Sindhupalchok district as this area incorporated natural habitat of this species.
